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temperatures and decreases with colder ambient temperatures, although in
the severe heat stress of the tropics an animal's ability to digest feed may be
depressed (Bhattacharya and Hussain, 1974; Sharma and Kehar, 1961).
Results summarized in Table 2 indicate the effect of ambient temperature on
digestibility values. There has been hesitation in accepting the premise that
the nutrient value of a feed could be influenced by the environment to which
the animal is exposed (Fuller, 1965; Graham, 1965), because with sudden
changes in the thermal environment there are transient changes in rate of pas-
sage of digesta and volume of the gastrointestinal tract that are of sufficient
magnitude to bias short-term estimates of apparent digestibility (Degen and
Young, 1980; Graham, 1965). Thus, caution needs to be exercised when in-
terpreting feed digestibility estimates made during periods where there have
been changes in the thermal environment or during constant heat or cold
stress. Although possibly related to appetite changes occurring with exposure
to hot or cold environments (see page 27), the observed changes in feed di-
gestibility are not solely dependent on feed intake since the effects are also
observed when feed intake is equalized, restricted, and controlled (Chris-
topherson, 1976; Kennedy et al., 1977; Lippke, 1975; Warren et al., 1974).
Most data on effect of ambient temperature on the ability of animals to digest
feedstuffs are for ruminant animals consuming roughages. In the few trials
with sheep receiving concentrate (grain based) feeds, digestibility values
have generally not been influenced by ambient temperature.

Investigations of possible direct thermal effects on gastrointestinal tract
temperature or on microbial populations have failed to show the significance
of these routes of action (Cunningham et al., 1964).

The importance of rate of digesta passage in ruminants on diet digestibility
is clearly evident (Balch, 1950; Blaxter et al., 1956; Mertens and Ely,
1979). Several recent studies indicate that ambient temperature may affect
feed digestibility by altering the volume of the gastrointestinal tract and rate
of digesta passage. During heat exposure, rumen motility of cattle decreases
(Attebery and Johnson, 1969) and there is a concomitant increase in the re-
tention time of digesta that should increase digestibility (Warren et al.,
1974). Virtually opposite responses have been reported for cold-exposed
sheep and cattle, i.e., an increase in reticulorumen motility and rumination
activity, an increase in rate of passage of digesta (decreased retention time),
and a decrease in the apparent digestibility 6f feeds (Buckebusch and Mar-
quet, 1964; Christopherson, 1976; Gonyou et al., 1979; Kennedy et al.,
1977; Westra and Christopherson, 1976).

Studies on nonruminant animals have shown that the gastrointestinal tract
motility is reduced by hypothyroidism and increased by the administration of
thyroid hormones, as reviewed by Levin (1969). In 1974 Miller et al. re-
ported that cows with damaged thyroid glands had a reduced rate of passage
that could be restored to normal rate by feeding thyroprotein. Similarly,